A substantial body of literature supports the intuitive notion that a good night's sleep can facilitate human cognitive performance the next day. Deficits in attention, learning & memory, emotional reactivity, and higher-order cognitive processes, such as executive function and decision making, have all been documented following sleep disruption in humans. Thus, whilst numerous clinical and experimental studies link human sleep disturbance to cognitive deficits, attempts to develop valid and reliable rodent models of these phenomena are fewer, and relatively more recent. This review focuses primarily on the cognitive impairments produced by sleep disruption in rodent models of several human patterns of sleep loss/sleep disturbance. Though not an exclusive list, this review will focus on four specific types of sleep disturbance: total sleep deprivation, experimental sleep fragmentation, selective REM sleep deprivation, and chronic sleep restriction. The use of rodent models can provide greater opportunities to understand the neurobiological changes underlying sleep loss induced cognitive impairments. Thus, this review concludes with a description of recent neurobiological findings concerning the neuroplastic changes and putative brain mechanisms that may underlie the cognitive deficits produced by sleep disturbances.
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''It is a common experience that a problem difficult at night is resolved in the morning after the committee of sleep has worked on it.'' John Steinbeck 1. Introduction: sleep disruption in rodents
Sleep, an essential part of human life, is needed for optimal health and performance. Sleep disturbance caused by disease and vocational demands contributes to decreases in work/school efficiency, and sleepiness is now recognized as a major contributor to accident rates (Phillip & Akerstedt, 2006) . Indeed, the diminished cognitive function associated with sleep disruption caused by sleep disorders and/or occupational factors is increasingly being recognized as a major public health and safety issue that has large financial and social costs (Czeisler, 2009; Durmer & Dinges, 2005) . It is now well established that sleep disruption can interfere with almost all specific behavioral processes studied to date in humans (Balkin, Rupp, Picchioni, & Wesensten, 2008; Killgore, 2010) . Thus, sleep disturbance produces specific cognitive impairments in humans including deficits in attention, executive function, non-declarative and declarative memory, as well as emotional reactivity and sensory perception (Durmer & Dinges, 2005; Jones & Harrison, 2001; Walker, 2008) . A separate body of literature has demonstrated the beneficial effects of a good night's sleep on human cognitive performance, a literature that will not be covered in the present review (see Ellenbogen, 2005; Stickgold & Walker, 2007; Walker, 2008) . Instead, this review focuses on the cognitive impairments produced by sleep disruption in rodent models of several human patterns of sleep loss/sleep disruption and compares the rodent findings to the findings described in the human literature. Unlike some early rodent work which investigated the effects of long periods of total sleep deprivation (reviewed in Rechtschaffen and Bergmann (2002) ), contemporary sleep research focuses on rodent models (described next) of the conditions that mimic typical human Neurobiology of Learning and Memory j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / y n l m e
